Identification of the thyrotropin-releasing hormone precursor, its processing products, and its coexpression with convertase 1 in primary cultures of hypothalamic neurons: anatomic distribution of PC1 and PC2.
The processing of pro-TRH, has been extensively studied in our laboratory using a corticotropic cell line, AtT20, transfected with the pro-TRH gene. We have also demonstrated that the convertases PC1 and PC2 process pro-TRH to cryptic peptides in vitro. However, although these processing pathways have been well characterized in vitro, little is known about the processing and subcellular distribution of pro-TRH and its derived peptides in hypothalamic neurons, an endogenous source of pro-TRH and PC enzymes. In this study we used multiple approaches to identify, both biochemically and anatomically, the presence and localization of pro-TRH (26 kDa) and its processing products. We also investigated the presence of PC1 and PC2 enzymes and the coexpression of pro-TRH and PC1 messenger RNAs. Identification of the TRH precursor was demonstrated by 1) Western blot analysis of cellular extracts, 2) immunoprecipitation of radiolabeled pro-TRH followed by analysis on acrylamide gel electrophoresis, 3) fluorescence immunocytochemistry, and 4) immunoelectron microscopy. The presence of the convertases PC1 and PC2 was determined by Western blot analysis of cellular extracts and fluorescence immunocytochemistry. The coexpression of pro-TRH with PC1 was shown by double in situ hybridization. Our findings support three main conclusions. First, this primary culture system of hypothalamic neurons is suitable for characterizing pro-TRH processing as well as identifying the anatomical location of its processing products. Second, prohormome processing takes place during axonal transport after removal of the signal peptide in the endoplasmic reticulum, and subsequent cleavages of the prohormone occur as intermediate peptides move down the axon toward the nerve terminal. This coupled transport-processing phenomenon may provide the necessary mechanism to ensure flexibility in differential processing of specific protein sequences that are determined by the secretory needs of cells. It appears that certain intermediate peptides differ in their subcompartmental distribution, suggesting the possibility of a differential processing and maturation of pro-TRH-derived peptides. Thirdly, the 87-kDa form of PC 1 may initiate the processing of pro-TRH at the Golgi complex level, which then continues to be processed by PC1 and PC2 in later stages of the secretory pathway.